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SUMMARY

Final Environmental Statement
Department of the Interior, Office of the Secretary

1.

2.

Administrative type of action:

Brief description of action:

This action would make available for private development up to six
leases of public oil shale lands of not more than 5,120 acres each.
Two tracts are located in each of the States of Colorado, Utah, and
Wyoming.

Such leases would be soldﬂﬁy competitive bonus bidding and would
require the payment to the United States of royalty on production.
Additional oil shale leasing would not be considered until develop-
ment under the proposed program had been sati'sfactorily evaluated
and any- additional requirements under the National Environmental
Policy Act of 1969 had been fulfilled.

Summery of environmental impact and adverse envirommental effects:

0il shale development would produce both direct and indirect changes
in the environment of the oil shale region in each of the three States
where commercial quantities of oil shale resources exist. Many of the
environmental changes would be of local significance, and others wou.d
be of an expanding nature and have cumulative impact. These major
regional changes will conflict with uses of the other physical re-
sources of the areas involved. Impacts would include those on the
land itself, on water resources and air quality, on fish and wildlife
habitat, on grazing and agricultural activities, on recreation and
aesthetic values, and on the existing social and economic patterns

as well as others. The environmental impacts from both prototype
development at a level of 250,000 barrels per day of shale oil and

an industry producing a possible 1 million barrels per day by 1985

are assessed for their anticipated direct, indirect and cumulative
effects.

Alternatives considered:

A. Government development of public oil shale lands.

B.  Change in number and location of tracts to be leased.
C. Delay in development of public oil shale lands.

. No development of public oil shale lands.

. Unlimited leasing of public oil shale lands.

. Obtaining energy from other sources.

HED

Comments have been requested from the following:

Federal agencies, State agencies, and private organizations listed
in Volume IV, Section F. .

Date made available to the Council on Environmental Quality and the

Public:

Dreft Statement: September 7, 1972

Final Statement:



INTRODUCTORY NOTE

THIS FINAL ENVIRONMENTAL STATEMENT HAS BEEN PREPARED PURSUANT
TO SECTION 102 (2) (C) OF THE NATIONAL ENVIRONMENTAL POLICY ACT. OF
1969 (42 U.S.C. SECS. 4321-4347). ITS GENERAL PURPOSE IS A STUDY
OF THE ENVIRONMENTAL IMPACTS OF OIL SHALE DEVELOPMENT.

THE SECRETARY OF THE INTERIOR ANNOUNCED PLANS ON JUNE 29, 1971,'

~ FOR THIS PROPOSED PROGRAM AND RELEASED A PRELIMINARY ENVIRONMENTAL

'  STATEMENT, A PROGRAM STATEMENT, AND REPORTS PREPARED BY THE STATES

OF COLORADO, UTAH, AND WYOMING ON THE ENVIRONMENTAL COSTS AND
PROBLEMS OF OIL SHALE DEVELOPMENT.

THE PROPOSED PROGRAM IS IN CONCERT WITH THE PRESIDENT'S ENERGY
MESSAGE OF JUNE 4, 1971, IN WHICH HE REQUESTED THE SECRETARY OF THE
INTERIOR TO INITIATE "A LEASING PROGRAM TO DEVELOP OUR VAST OIL
SHALE RESOURCES, PROVIDED THAT ENVIRONMENTAL QUESTIONS CAN BE
SATISFACTORILY>RESOLVED.“'

AS PART OF THE PROGRAM, THE DEPARTMENT AUTHORIZED INFORMATIONAL
CORE DRILLING AT VARIOUS SITES IN COLORADO, WYOMING, AND UTAH AND
16 CORE HOLES WERE COMPLETED. THE DEPARTMENT REQUESTED NOMINATTONS
OF PROPOSED LEASING TRACTS ON NOVEMBER 2, 1971, AND A TOTAL OF 20
INDIVIDUAL TRACTS OF OTL SHALE LAND WERE NOMINATED. WITH THE CON-
* CURRENCE OF THE CONCERNED STATES, THE DEPARTMENT OF THE INTERTOR
 ANNOUNCED ON APRIL 25, 1972, THE SELECTION OF SIX OF THESE TRACTS,
TWO EACH IN COLORADO, UTAH, AND WYOMING.

THE PROGRAM IS ESSENTIALLY UNCHANCED FROM THAT ANNOUNCED ON

~JUNE 29, 1971, BUT THE PRELIMINARY STATEMENT ISSUED AT THAT TIME



WAS EXPANDED TO CONSIDER THE IMPACT OF MATURE OIL SHALE DEVELOPMENT,
THE IMPACT OF DEVELOPMENT OF THE SIX SfECIFIC TRACTS, AND A COMPRE-
HENSIVE ANALYSIS OF OTHER ENERGY ALTERNATIVES.

THE DRAFT OF THIS FINAL_ENVIRONMENTAL STATEMENT WAS RELEASED
TO THE PUBLic ON SEPTEMBER 7, 1972. A PUBLIC REVIEW PERIOD WAS
HELD THAT ENDED ON NOVEMBER 7, 1972. THIS REVIEW PROVIDED IMPORTANT
INFORMATION UPON WHICH TO EXPAND AND CORRECT, WHERE APPROPRIATE,
THE DRAFT MATERIAL.

VOLUME I OF THIS FINAL SET OF SIX VOLUMES PROVIDES AN ASSESS-
MENT OF THE CURRENT STATE OF OIL SHALE TECHNOLOGY AND DESCRIBES THE

REGIONAL ENVIRONMENTAL IMPACT OF OIL SHALE DEVELOPMENT AT A RATE OF
| ONE MILLION BARRELS PER DAY BY 1985. VOLUME IT EXTENDS THIS STUDY
WITH AN EXAMINATION OF ALTERNATIVES TO THE ONE MILLION BARREL PER
DAY LEVEL OF SHALE OIL PRODUCTION. VOLUMES I AND II THUS CONSIDER
THE REGIONAL AND CUMULATIVE ASPECTS OF A MATURE OIL SHALE INDUSTRY.

VOLUME III EXAMINES THE SPECIFIC ACTTON UNDER CONSIDERATION,
WHICH IS THE. ISSUANCE OF NOT MORE THAN TWO PROTOTYPE OIL SHALE
. LEASES IN EACH OF THE THREE STATES OF COLORADO, UTAH, AND WYOMING.
ITS FOCUS IS ON THE SPECIFIC ENVIRONMENTAL IMPACTS OF PROTOTYPE
DEVELOPMENT ONIPUBLIC LANDS WHICH, WHEN COMBINED, COULD SUPPORT A
'PRODUCTION POTENTIAL OF ABOUT 250,000 BARRELS PER DAY.

VOLUME IV DESCRIBES THEiCONSULTATION AND COORDINATION WITH
OTHERS IN THE PREPARATION OF THE FINAL STATEMENT ,  INCLUDING COM- -
MENTS RECEIVED AND THE DEPARTMENT'S RESPONSES. .LETIERS RECEIVED
DURING THE REVIEW PROCESS ARE REPRODUCED IN VOLUME V, AND ORAL

"TESTIMONY IS CONTAINED IN VOLUME VI.



THIS DOCUMENT IS BASED ON MANY SOURCES OF INFORMATION, INCLUDING
RESEARCH DATA AND PILOT PROGRAMS DEVELOPED BY BOTH THE GOVERNMENT AND
PRIVATE INDUSTRY OVER THE PAST 30 YEARS. MANY FACTORS, SUCH AS CHANG-
. ING TECHNOLOGY, EVENTUAL OIL PRODUCTION LEVELS, AND ATTENDANT REGIONAL
POPULATION INCREASES ARE NOT PRECISELY PREDICTABLE. THE IMPACT ANALY-
SIS INCLUDED HEREIN IS CONSIDERED TO CONSTITUTE A REASONABLE TREATMENT
OF THE POTENTIAL REGIONAL AND SPECIFIC ENVIRONMENTAL EFFECTS THAT WOULD
BE ASSOCTATED WITH OTL SHALE DEVELOPMENT. | |

IT SHOULD BE NOTED THAT SUBSTANTIAL AMOUNTS OF PUBLIC LANDS IN
ADDITION TO THE PROTOTYPE TRACTS WOULD BE REQUIRED FOR AN INDUSTRIAL
DEVELOPMENT TO THE ONE MILLION BARREL PER DAY LEVEL CONSIDERED IN
VOLUMES I AND II. IF EXPANSIbN OF THE FEDERAL OIL SﬁALE_LEASING PRO-
GRAM IS CONSIDERED AT SOME FUTURE TIME, THE SECRETARY OF THE INTERIOR
WILL CAREFULLY EXAMINE THE ENVIRONMENTAL IMPACT WHICH HAS RESULTED
FROM THE PROTOTYPE PROGRAM AND THE PROBABLE IMPACT OF AN EXPANDED
PROGRAM. BEFORE ANY FUTURE LEASES ON PUBLIC LANDS ARE ISSUED, AN
ENVIRONMENTAL STATEMENT, AS REQUIRED BY THE NATIONAL ENVIRONMENTAL

POLICY ACT, WILL BE PREPARED.



AVAILABILITY OF FINAL ENVIRONMENTAL STATEMENT

The six-vblumé set may be purchased as a complete set or as.
individual volumes from the Superintendent of Documents, U. S,
Govermment Printing Office, Washington, D. C. 20402; the Map
Information Office, Geological Survey, U.s. Department of the
Interior, Washington, D. C. 20240; and the Bureau of Land Manage-
ment State Offices at‘the following addresses: Colorado State
Bank Building, 1600 Broadway, Demver, Colorado, 80202; Federal
Building, 124 South State,‘Salt Lake City, Utah, 84111; and
JoSeph C. 0'Mahoney Federal Center, 2120 Capital Avenue, CheYenhe,
Wyoming, 82001.

Inspection copies are available in the Library and the Office
of the 0il Shale Coordinator, U.S. Department of the Interior,

: Washingtdn, D. C., and at depository libraries located throughout
the Nation. The Superintendent of Documents may.be cdnsulted for
information regarding the location of such libraries. .Inspection.

_copies—are also available in Denver, Colorado, in the Office of
the Deputy 0il Shale Coordinator, Room 237E, Building 56, Denvef
Federal Center, Denver, Colérado 80225, in all the Bureau of Land
Managemeﬁt State Officeszlisted above, and in .the following Bureau
of Land Management district offices: Colorado: Canon City, Craig,
Glenwood Springs, Grand Junctibn, Montrose; Utah: Vernal, Price,
Ménticello, Kanab, Riéhfield; Wyoming: Rock Springs, Rawlins,

Casper, Lander, Pinedale, Worland.



I. LETTERS RECEiVED DURING THE REVIEW PROGCESS

The Draft‘Eﬁvironmental Statémenﬁ for the Proposed
Prototype 0il-Shale Leasing Program was released by the Depart-
ment of the Interior on September 7, 1972. Notice of availability
of the Draft Statement was published in the Federal Register,
~ pages 18098 + 18099, vol. 37, No. 174, Thursday, September 7, 1972.
In fhét same_location, a notice was also published announcing
that public hearings on the'praft Statement Qere’to be held in
the state capitol - of the,three‘Statés involved, Colorado,
Wyominé, and Utah, and in threelcitiés of those same States near
the proposed lease sites. The published notice announced that
written comments would be received on the Draft Statement fOf a
period of 45 days (until October 23, 1972) after the publication
of the notice. This deadline was later extended by the Secretary
.of tﬁe Interior to November 7, 1972, responding to comments
received both in writing and at the public hearings requesting )
 an extension in time. | o

Wfiften comments were received from 17 Federal agencies,
one U.S. Congressman, seven State agencies, 27 envirommental
conservation groups, 24 private industrial companies, 123
private citizens, and three miscellaneoﬁs groups. Tﬁese written
comments totalled 1939 pages, including 1102 pages of appended
materials., |

-Testimony was received from 95 individuals at the public

hearings held during the week of October 10 to 13, 1972.



Trénscripts of this testimony comprised 450 pages and are repro-
duced in Volume VI. 1In éddition to the oral testimony, materials
.were suBmitted to the Director, Office of Hearings and Appeals,
that totalled 388 pages. These materials were designated as
ﬁExhibits" of the particular public hearing at which these were
submitted. .

All of the written comments and hearings material was system-
atically indexed by the Department of the Interior\and the indexed
material was made available to the specialists involved in the
preparation of the Final Envirommental Statement. Reprodugtions
of a11;1ettéi§ received by the Department are contained in this
.volume. The materiai appended with the written comments, the
hearing exhibits, and other public documents, are listed in
Chapter II, Section C, of this volume. 'These materials. are
available for public inspection in the Office of the 0il Shale
Coordinator, U.S. Department of the Interior, Washington, D.b,

20240.



II. LIST OF REFERENCES (PUBLIC PARTICIPATION )

A. List of Groups and Individuals
Submitting Written Comments

1. Federal Agencies

Reference No. .
1. Bureau of Indian Affairs, U.S. Department of the Interior
John O, Crow, Deputy Commissioner, Washington, D,C, 20242

2. Bureau of Land Management, Burt Silcock, Director, Washington,
' D.Cc. 202ko

3. Bureau of Mines, U.S. Department of the Interlor 0. M. Blshop,
Office of the Chief, Intermountain Field Operatlon Center,
Bldg. 20, Denver Federal Center, Denver, Colorado 80225

L, Bureau. of Mines, U.S. Department of the Interior, Paul Zinner,
Acting Director, Washington, D.C. 20240

5. Bureau of Outdoor Recreation, U.S. Department of the Interior,
Jerome F, Anderson for James G. Watt, Director,
Washington, D.C. 20240

6. Bureau of Reclamation, U.S. Department of the Interior, Ellis L.
Armstrong, Commissioner of Reclamation, Washington, D.C.
20240

6a. . Bureau of Sport Fisheries and Wildlife, U.S. Department of the
Interior, F. V. Schmidt, Deputy Dlrector Washington, D.C.
20240

T. Environmental Protection Agency, Sheldon Meyers, Director,
Office of Federal Activities, Washington, D. C. 20460

Ta. Federal Power Commission, John N. Nassikas, Chairman,
Washington, D.C. 20426

8. Geologlcal Survey, U.S. Department of the Interior,
J. R. Balsey, Acting Director, Washington, D. C 2022 -

9. Natlonal Park Service, U.S, Department of the Interior,
Theodore R. Swem Assistant Director, Cooperative
Activities, Washlngton D.C. 20240

10. Office of Coal Research, U.S. Department of the Interior,
George Fumich, Jr., Acting Director of Coal Research,
Washington, D.C. 20240

11. Office of Emergency Preparedness, G. A. Lincoln, Director,
Washington, D.C. 20504



Reference No.

12,

13.
14,

15.

16,

17.

18.

19.

20.

21.

22.

8011 Conservation Sirvice, U.S. Department of Agriculture,
M. D. Burdick, State Conservatlonlst P. 0. Box 17107,
~ Denver, Colorado 8217

U.S. Atomic Energy Commission, Robert J. Catlin, Director,
Division of Environmental Affairs, Washington, D.C. 20545

U.S. Department of Commerce, Sidney R. Galler, Deputy Assistant

Secretary for Environmental Affairs, Washiﬂgton, D.C. 20230

U.S. Department of Health, Education, and Welfare, Rulon R.
Garfield, Regional Dlrector Reglon VIII, 19th and Stout
Streets Denver, Colorado 80202

U.S. Department of Housing and Urban Development, Michael T.
Kastanek, Assistant Regional Admlnistrator, Community
Planning and Development, Federal Bulldlng, 19th and
Stout Streets, Denver, Colorado 80202

~U.S. Department of the Navy, Naval Petroleum and 0il Shale

Reserves, J. P. Trunz, Jr., Commander, CEC, USN,
Director, Washington, D.C. 20360

2. U.S. Congress

Vanick, Charles A., U.S. Representative from the 22nd District
of Ohio, 2453 Rayburn Building, Washington, D.C. 20515

3. ©State Agencies

Colorado Department of Health, Roy L. Cleere, M.D., M.P.H.
Executive Director, 4210 E. 1lth Avenue, Denver, Colorado
- 80220

Colorado River Water Conservation District, by Kenneth Balcomb,
Delaney and Balcomb, Attorneys, 829 Grand Avenue, Drawer
790, Glenwood Springs, Colorado 81601

Department of Economic Planning and Development, John T.
Goodier, Chief of Mineral Development, 720 West 18th
Street, Cheyenne, Wyoming 82001

State of California, Colorado River Board of California,
Myron B. Holburt, Chief Engineer, 302 California State
Building, 217 West First Street, Los Angeles, California
90012

f



Reference No.

23.  State of Colorado Division of Wildlife, Harry B. Woodward,b
- Director, 6060 Broadway, Denver, Colorado 80216 o

24. University of Denver, Denver Research Institute, John J,
Schanz, Jr., University Park, -Denver, Colorado 80210

25. Wyoming Game and Fish Commission, James B, White, Comm1331oner
Cheyenne Wyoming 82001
4. Envirommental-Conservation Groups

- 26. >C010rado Bowhunters Association, Inc., Gerald L. Egbert, Board
of Directors, 2085 Nome Street, Aurora, Colorado 80010

- 27. Colorado Envirommental Health Association, Raymond Mohr,
Envirommental Planning Commission, Denver, Colorado 80202

28. Colorado Envirommental Legal Servieeé, Inc., Gary E. Parrish,
Box 207, Englewood, Colorado 80110

29.  Colorado Open Space Council, Inc,, V. Crane Wright, President,
1742 Pearl Street, Denver, GColorado 80203

- 30. Colorado Open Space Council, Inc., Carolyn R, Johnson, _
Chairman COSC Mining Workshop, .Co-Chairman COSC 0il-Shale
Committee, 1742 Pearl Street, Denver, Colorado 80203

31. Colorado Open Space Council, Inc., Sue Bollman, Vice-Chairman
Mining Workshop, 5850 E. Jewell Street, Denver, Colorado 802

32. Colorado Open Space Council, Inc., Charles Wanner, Wilderness
Werkshop, 1742 Pearl Street, Denver, Colorado 80203

33. The Conservation Foundation, Arthur A, Davis, Vice-President
for Operations, 1717 Massachusetts Avenue, N.W.,
Washington, D.C. 20036

34, Daves Arboretum, M,C. Markham, Naturalist, Newark, Ohio

35. Denver Audubon Society, Allen W. Stokes, Jr,, O0il Shale
Workshop, 1742 Pearl Street, Denver, Colorado 80203

36  Envirommental Policy Center, Bruce C. Driver, 324 C, Street,
S. E., Washington, D.C. 20003



Bl

Reference No.

37. Nafchitoches Audubon Society, Patricia J. Lewis, Secretary,
1042 Oma Street, Natchitoches, Louisiana 71457

38. National Audubon Society, Elvis J. Stahr, President, 950
Third Avenue, New York, ‘New York 10022

. National Wildlife Federation (co-filed with the National
Resources Defense Council, Reference No. 39).

39. Natural Resources Defense Council, Inc., Thomas B. Stoel, Jr.,
and Edward L. Strohbehn, Jr., 1710 N Street, N.W.,
Washington, D.C. 20036 (co-filed with the Wildlife Federation
and the Sierra Club).

40. Orleans Audubon Society, Dr. Carolyn R. Morrlllo Pre31dent
New Orleans, Loulslana

41. Plan Aurora, Charles Parks, 15350 East Tenth Avenue,
Aurora, Colorado 80010

42, Rocky Mountain Center on the Environment, Roger .P. Hansen,
Executive Director, 4260 West Evans Avenue, Denver,
Colorado 80222

43. Rocky Mountain Sportsmens Federation, Elmer White, Vice
President, P.0. Box 52, Westminster, Colorado 80030

44, Sierra Club, Enos Mills Group, Jorge E. Castillo, Attorney,
Suite 2422 Prudential Plaza, 1050 Seventeenth Street,
Denver, Colorado 80202 '

45, Sierra Club, Uinta Chapter, Sara Michl, Land-Use Chairman,
2169 Sherman Avenue, Salt Lake City, Utah 84108

__. Sierra Club (co-filed with the National Resources Defense
Council, Reference No. 39).

46. Southwestern New Mexico Audubon Society, Norman O. Jette,.
President, P.0. Box 12, Pinos Altos, New Mexico 88053

47. Trout Unlimited, Robert M. Weaver, Executive Director of
' Colorado Council, 4260 E. Evans Avenue, Denver,
Colorado 80222

48. Tucson Audubon Society,'Lillian Pengry, Chairman, Conservation
Legislation Committee, Tucson, Arizona

49, University of Colorado Wilderness Group, Jeffrey Poland,
President, UMC 183-C, University of Colorado, Boulder,
Colorado 80302

50. University of Wisconsin-Milwaukee, Department of Geography,
Glen D. Weaver, Milwaukee, Wisconsin 53201



- Reference No.

51. Utah Audubon Soc1ety, Arabelle McDonald 611 South 1st East,
Brigham City, Utah 84302

52. The Wilderness Society, Clifton R. Merritt, Director of
Field Services, 4260 E. Evans Avenue, Denver, Colorado
80222

. 5. Private Industry

53. Amarillo O0il Company, E. S. Morris, President, Suite 800,
Plaza One, P.O. Box 151, Amarillo, Texas 79105

54.  American Petrofina, Inc., John R. Moran, Jr., Moran, Reidy,
' & Voorhees, Attorneys, 818 Patterson Building, Denver,
Colorado 80202

55.  APCO 0il Corporation, H. F. Boles, Vice President, Exploration
and Minerals, 17th Floor Houston National Gas Building,
Houston, Texas 77002

56. Bell Petroleum Company, Holland and Hart, Attorneys, 500
Equitable Building, 730 Seventeenth Street, Denver,’
Colorado 80202 '

57. Cameron Engineers, Russell J. Cameron, President, 1315
Clarkson Street, Denver, Colorado 80210

58. Colony Development Operation, John S. Hutchins, Manager,
1500 Security Life Building, Denver, Colorado 80202

59. Development Engineering, Inc., John B. Jones, Jr., President,
1827 Grant Street, Denver, Colorado - 80203

60. Diamond Shamrock 0il and Gas Company, Avery Rush, Jr.,
President, P.O. Box 631, Amarillo, Texas 79105

61l. Geokinetics, Inc., Mitchell A. Lekas, President, Suite 300,
1875 Willow Pass Road, Concord, California 94520

62. Humble 0Oil & Refining Company, C. S. Fleischmann, Manager,
P.O. Box 2180, Houston, Texas 77001

63. Koch Exploration Company, R. T. Bick, Pre31dent Box 2256,
Wichita, Kansas 67201



Reference No.

64.
65.

66.

67.
68.
69.
70.
71.
72.
73.
74,

_15.

76.

~ Marathon 0il Company, G. R. Schoommaker, Vice President,

Exploration, Finlay,; Ohio- 45840

Mesa Petroleum Company, J. O. Upchurch, Vice President,
P.0. Box 2009, Amarillo, Texas 79105

Offshore Operators Committee, Austin W, Lewis, Attorney,
Liskow & Lewis, 225 Baronne Street, New Orleans,
Louisiana 70112

- The 0il Shale Corporation, John A, Whitcombe, Senior Vice

President, 1600 Broadway, Denver, Colorado 80202

Phelps Dodge Company, Warren E. Fenzi, Executive Vice President,
300 Park Avenue, Néw York, New York 10022

Rocky Mountain 0Oil and Gas Association, Warren J. Hancoék,-
President, Box 1555, Billings, Montana 59103 -

Shell Development Company, Thomas Baron, ?resident, P.0. Box
2463, Houston, Texas 77001 ’

Signél 0il and Gas Company, W.H. Thompson, Jr,, 2800 North
Loop West, Houston, Texas 77018

Sohio Petroleum Company, H. Pforzheimer, Vice President, Midland
Building, Cleveland, Ohio 44115

Sun 0il Company, Fred M. Mayes, Vice President Development
Projects, P.O. Box 2880, Dallas,Texas 75221

The Superior 0il Company, B, E. Weichman, P.0. Box 1521,
Houston, Texas 77001

Utah Resources International, Inc., John H. Morgan, Jr.,
President, 709 Walker Bank Building, Salt Lake City,
Utah 84111

Harrington, D, D., 701 First National Bank Building,
' Amarillo, Texas 79101, (For unidentified Company
in U.S. 0il Shale Company Group).



: 6. Private Citizens
Reference No. -

77. A Concerned Citizen, Fort Collins, Colorado 80521

78. Aulton, Michael A., 1706 Larch Street, Fort Collins,
Colorado 80521

79. Bailey, James A., Assistant Professor of Wildlife Biology,
Colorado State University, Fort Collins, Colorado 80521

80. Barnhalt, Barbara, #265 Ellis Hall, Fort Collins, Colorado
80521

81.  Battle, Margaret, 162 N, Pleasant‘Street, Newark, Ohio 44857

82. Bell, Tom, Editor, High Country News, Lander, Wyoming 82520

83. Bench, Dan W., 310 19th Street, Bouider, Coloradio 80302

84. ﬂBenedetti,‘Phy1lis, Lake Hdbatcong, New Jersey 07849 1/

85. Bires, Dennis E,,,119.WishartJDrive; Beavér, Pennsylvania - 15009
86. Boehme, Laurence M., Fért Collins, Colorado 80521

87. Bond, G. V., 12 Woodside Road, Fayeﬁtesville, New York 13066
88. Browne, Margaret, 955 Broadway, Boulder, Colorado 50302

89.  Burchett, Stuart, Department of Chemistry, Southwestern State
College, Weatherford, Oklahoma 73096

90. Burris, Tom, Box 99, RFD #4, Jefferson, Ohio 44047

91.  Campbell, Scott, 2130 W. Prospect Street, Fort Collins,
Colorado 80521

92.  Casbar, Peter, 224 13th Street, Palisades Park, New Jersey
07650 1/ .

93.  Caulfield, Doug, 2207 W. Oak Court, Apartment 1912,
Fort Collins, Colorado 80521

94.  Cavney, Kevin, Boulder, Colorado 80302

95.  Chambers, Cliff, 709 Wagner Drive, Fort Collins, Colorado
: 80521

96. Clifford, Glem, 4820 T-Bird Circle #209, Boulder, Colorado
80303

1/ Identical letter as that received from Barbara Barnhalt. Her lette:
only reproduced in this volume.



Reference No.

97.

98.

- 99.

. 100.
101.
102.
103.
104.
105.
106.
107.
108.

109.

110.

111..

112.

113.

114.

115.
116.

117.

. 118.

119.

Colgrove, Diane E., 1204 Stearns, 600 30th Street, Boulder,
Colorado 80302

Colton, J. Blane, 593 S. Ogden, Denver, Colorado 80209

Connard, Lillian, Des Moines, Iowa 50309

Crowe, Robert M., 1212 Pine, Boulder, Colorado 80302

Custin, Henry W., B-207 Green Hall, Fort Collins, Colorado 80521 1/
Dann, John A, and Susan, 760 Clermont, Denver, Golorado -80220
Dawdy, Doris, 1312 Morgan Street, Fort Collin;, Colorado 80521
Diémer, Corinne, Box 95, Leadville, Colorado 80461

Dillon, Mark, 214B Green Hall, Fort Collins, Colorado 80521 1/
Edwards, Bev, 8810 Birdwood, Houston, Texas 77036
Edwards,-Nancy,'2034.W. Plum C-4, Fort Cdliins, Colorado 80521
Enyeart, Wélt, Box 621, Georgetown, Colorado 80444

Erwin, Mark D., 611 Durward Hall, Colorado State University,
Fort Collins, Colorado 80521 1/

Fendrich, Karen, Fort Collins, Colorado 80521 1/
Finlay, Terri, Oak Ridge, New Jersey 07438 .l/
Finley, Joan, #130 Ellis Hall, Fort Collins, Colorado 80521 1/

Forselius, Randilyn, 2315 E. 7th Avenue, Denver, Colorado
80206

Foster, John C, Jr., 13995 W. 21st Street, Golden, Colorado
80401 '

Garule, Ronald, Fort Collins, Colorado 80521 1/
George, H. Glenn, 1535 Hanover, Aurora, Colorado 80010

Gless, George E., 2940 Thirteenth Street, Boulder, Colorado
80302 - .

Goddard, Sélly J., 1045 Arapahoe, Boulder, Colorado 80302

Gow, Keith J., Ellis Hall, Fort Collins, Colorado 80521 1/

1/ TIdentical letter as that received from Barbara Barnhalt. Her letter

only reproduced in this volume.



. Reference No.

120.

121.

122.

123.
124,

125.

126.

127.

128. -

129.

130.
131.

132.

133.

134,
135.
136.

137.

\

138.

139.

Graham, Pamela Sue, Allison Hall #261, Fort Collins, Colorado
80521

Gray, Evelyn M., 830 20th Street, #B-1, Boulder, Colorado
. 80302

Green, Timothy K., 8307 Ames Way, Arvada, Colorado 80003
Gustafson, Robin-H,, Box 234, Breckenridge, Colorado 80424
Haley, Jay S., Boulder, Colorado 80302

Hamilton, Bruce, 310 Peterson Street, Fort Collins, Colorado
80521 )

Harber, Kay, Envirommental Corps (ECO), Box 711 Student Center,
Colorado State University, Fort Collins, Colorado 80521

Hener, Karen, Box 4031, Aspen,‘Colorado 81611

Himes, Duncan and Carol, 4776 Heatherwood Court, Boulder,
Colorado 80302

Hotchkiss, #143 Baker Hall, University of Colorado, Boulder,
Colorado 80302 '

Houpt, Doris, 16 West Ridge Road, Media, Pennsylvanié 19063
Huett, Gary, 230 N. 1llth Avenue, Brighton, Colorado 80601

Isaacson, Cherrelyn and Amy Metsker, Fort Collins, Colorado
80521_ 1/

Janelle, Bob, B-214 Green Hall, Fort Collins, Colorado 80521 1/

Japhet, Michael L., 1044 Pleasant Street, Boulder, Colorado
80302

Joﬁrna&Q Frank, 271 So. Blvd., Saddle Brook, New Jersey 07662 L
Jurgens, Esther B., 1203 Third Avenue, Longmont, Colorado

80501
Kerharich, Rud, 848 17th Street, Boulder, Colorado 80302

Kinghorn, Steven aﬁd_Nancy, 1634 Walnut Street, Boulder,
Colo?ado - 80302

- Kiver, Eugeﬁe,.Rt. 3, Box 76, Cheney, Washington 99004

1/ Identical letter as that received from Barbara Barnhalt Hef letter
only reproduced in this volume ’



Reference No.

140.

141.
142,

143.

144.
145.
146.

147.
148.
149.

150.
151.
152,

153.

154.

155.

156.

157.

' 158.

159.

Knudson,'Rﬁthann, Editor, Newsletter of Lithic IechnOIOgy;
Washington State University, Pullman, Washington 99163

LOuda Mira, C210 Green Hall, Colorado State- Unlver51ty,
Fort Collins, Colorado 80521 1/

Lowenstein, Daniel, 302 Arnet Hall, University of Colorado,
Boulder, Colorado 80302 :

-Lowéry, Dan, 152 Arnett.Hall, Boulder, Colorado 80302

Lubchenco, Richard and Harriet, 901 W. Mbuntaln Avenue
Fort Collins, Colorado 80521

McCargo, David Jr., 3300 So. Washlngton Street, Englewood,
Colorado 80110

McCormick, John L., 342 C. Street, S.E., Washington, D.C.
20003 ’ '

McCoy, F. C., 12734 Cullen Street, Whittier, California 90602

McElvain, Diane, 1254 Penna, Denver, Colorado 80203
McMillan, Ruth S., 103 Mechanic Vall, North East, Maryland 21901

Mercer, Mark Alan, 228 Newson Hall, Foft Collins, Colorado
80521

Merrill, Daniel R. and Dorothy B., RD1, Hawley, Pennsylvanla
18428 '

Meyer, Robert, 116-1 Nimitz Drive, West Lafayette, Indlana
47906

Model, Robert, Majo Ranch, Valley, Wyoming 82414

Mork Stuart E., Edwards Ha11 Room 211, Fort Colllns,_
Colorado 80521

Nettles, M. L., 2985 18th Street,'Bouldef, Colorado 80302

Nielsen, Wayne, Nielsen and Associates, P.0. Box 3241, Boulder,
Colorado - 80303

Okenreider, Mel, Lake Hopatcong, New Jersey 07849 1/
Osborn, Mark, 1729 Athens, Boulder, Colorado 80302

Padelford, L. J., 2504 Hancock Street, Bellevue, Nebraska 68005

1/ Tdentical letter as that received ffom Barbara Barnhalt. Her letter
only reproduced in this volume.



Reference No.

160.

161.
162.

163.
164.
165.
166.
167.
168.
169.

170.
“171.
172.
173.

174.
175.
176.

177.

178.

Patchett, Docia I. and Ernestine I. Smith, 1524 Fair Oaks Ct.
Santa Rosa, California 94504

Penner, Marcia, Hallett Hall, Box 303, Boulder, Colorado 80302

Petlt Barbara, 3635 Goodell Lane, Fort Collins, Colorado
80521

Phelan, James L., Staff Attorney, University of Denver, College
of Law, 209 16th Street, Denver, Colorado 80204

Phillips, Anne, Room 133 Ellis Hall, Fort Collinms, Colorado
80521 1/

Plymire, James, Linville, North Carolina 28646

Powell, Rose Anne, 318 West Laurel Street, Fort Collins,
Colorado 80521

Powell, Michael and Carol, 715 Parker 2 C,. Fort Colllns,
Colorado 80521

Reiswig, Barry, 710%. Colorado Avenue, Fort Colllns, Colorado
80521 N

Rinker, Marcia Kay, Corbett Hall H31l, Fort Collinms, Colorado
80521 1/

Riske, Susan, Rt. 1, Box’440C Laramie, Wyoming 82070

Roark, Robert J., 931 Alpine Avenue, Bouider, Colorado  80302
Rodda, Gordon, 230 Andrews Hall, Boulder, Colorado 80302

Ruehle, Walter J., 14000 E. Progress Way{ Denver, Colorado 80232

Satterthwaite, Pennington, 439 East 5lst Street, New York,
New York 10022

Shade, Janie, 225 Ingersoil Hall, Fort Collins, Colorado 80521

Shea, Daniel H. and Mary, 31 Pond Street, Apt. #13, Waltham,
Massachusetts 02154 .

Sheldon, Dean E. Jr.; 402 Northampton,  Huron, Ohio 44839

Simkowski, Nancy, Inst. of Behavioral Sciences, University
of Colorado, Boulder, Colo 80302

1/ Identical letter as that received from Barbara Barnhalt. Her letter

only reproduced in this volume.



Reference No.

179.
180.

181.
182.

183.
184,
185.
186.
187.

188.

189.

190.

191.

192.

193.
1947

195.

196.

197.
198.

199,

Smith, Ruth T., 1231 Hoover Street, Menlo Park, California 94025
Spratt, Michael J., Fort Collins, Colorado 80521 1/ |

Stegner, Patricia, 613 S. Sherwood, Fort Collins, Colorado
80521 '

Stinson, Tom, Box 115 Libby Hall, University of Colorado, -
Boulder, Colorado 80302

Strasser, A, W., Rocky Run Road, Hawley, Pennsylvania 18428
Strong, Charles D., 1569 Eudora Street, Denver, Colorado 80220
Summers, W., 3415 Newton Street, Denver, Colgrado 80221
Swanson, John R,, P. O, Box 922, Berkeley, California 94701
Szkola, Randy, 212B Green Hall, Fort Collins, Colorado 80521 1/

Tischler, Sanford, 1504 South Whitcomb, Fort Collins, Cblorado
80521 ‘ - _ “

Todd, deffrey W., 1201 W. Plum, Apartment G, Fort Collins,
Colorado 80521

Travis, Maury M., Consulting Petroleum Technologist, 901
Sherman Street, Denver, Colorado 80203

Twomey, Jill M., 1135 Lincoln, Boulder,. Colorado 80302

Tyers, Debra, Room A210, Green Hall, Fort Collins, Coldrado
80521 1/

Veeneman, Robert, P.0. Box 234, Breckenridgé, Colorado
Walter, Laura, 946% Pratt Street, Longmont, Colorado 80501

Webb, William H., 1180 Edinboro Drive, Boulder, Colorado
80303

Wenk, Robin Alexander, 593 S. Ogden, Denver, Colorado 80209

Wight, Susan, 1333 University Avenue , Boulder, Colorado

Wilson, Richard C., 211 Nimitz Drive, Des Plaines, Illinois 60018

' Young, David L., 124 Briarwood Road #722, Fort Collins,

Colorado 80521 : :

1/ 1Identical letter as that received from Barbara Barnhalt. Her letter

only reproduced in this volume.



Reference

No. ' 7. Miscellaneous

200.

201.

202.

American Forestry Association, William E. Towell, Executive
Vice President, 1319 Eighteenth Street, N.W.,
Washington, D.C. 20036 '

Jirak, Edwin A., Mayor Town of Méeker, Colorado -

League of Women Voters of Colorado



B. List of Groups and Individuals Appearing Before

Public Hearlggs (Listed in Order of Agpearancez

1. Denver, Colorado, Denver Federal Center, Auditorium
October 10-11, 1972

Reférence No.

203. Thomas Ten Eyck, on behalf of Colorade Governor
John Love

 204. Francis Brush, Democratic 8andidate for U.S.
Representative from Colorado

205. Pete Barrows, Colorédo'Division of Wildlife

206. John H. Tippit, Rio Blanco & Rio Verde Natural
Gas Companies :

207. Paul M. Doﬁgan, Equity 0il Company

208. R. E, Fogs, Sun 0il Company

209. Richard D. Ridley, Garrett Research & Development
210. Kenneth Canfield, Atlantic Richfield Company

211. John S.4Hutchins, Colony Development Operation
212. John B, Tweedy, The 0il Shale Corporation

213. John Moran, Jr., for American Petrofina,
Incorporated

214. Jorge E, Castillo, Sierra. Club

215, Theodore Ellis, Sierra Club

216. Maury Travis, Travis International

217. John W, Rold, Colorado Geological Survey

218. " Richard T. Ward, Colorado State. University

219. Bruce Hamilton, Student, CSU Environmental Corps
220. Jefféry Todd, CSU Envirommental Corpé

221. Allen W. Stokes, Denver Audubon Society -

222. Richard Speed, Envirommental Action of Colorado



Reference No.

—223.
224.
225.
226.
227.
228.

229.

230.
231.
232.

233.

234,
235.
236.
237.
238.
239.
240.

241.

242,
243.
244,

245.

C11ff Chambers, Student Colorado State Un1versity
Edwln J. Merrick, National W11d11fe Federat1on
Ben Weichman, Superior Oii Company .

Myron L. Corrin, Colorado State University

Charles Warner 1/, Wildefnese Workshop, COSC
Hester McNulty, Colorado League of Women Voters -

Eugene Weimer, Colorado C1t1zens for Clean Air and
Energy Workshop, COSC

Richard H. Daley, Citizenm, Fort Collings, Colorado
James L. Phelan, Citizen, Denver
Estella Leopold 2/, Denver Audubon Society

Edward Connors, Water Workshop, Colorado Open
Space Council, Inc.

Gary Parrish, Plan Aurora (Colorado)

Charles D. Hoertz, Ashland 0il, Inc.

Jean Foster 2/,_fot Carol Snow

Donald Davis, Citizen, Deriver

Mike Lekas, Geokinetics, Inc.

Gordon 'Rodda, University of Colorado'Wildetness Grou§
Raymond Mehr, Colorado Eneironmental Health Associetioﬁ

Donald Davis, Colorado Grotto of the Nationmal
Speleological Society

Libby_Goodwin, Boulder Audubop Society
Betty Willard, Citizen |

Joan Foster ﬁ/,-Houeewife

Sue Bowman 5/, Citizen

Bob Weaver, Trout Unlimited, Colorado Council

Charles Warner should be Charles Wanner
Estella Leopold should be Robert Turner

. Jean Foster should V. Crane Wright

Joan Foster should be -Joanne P. Foster
Sue Bowman should be Sue Bollman



Reference No.

247. ‘Caroiyn‘thhson, Mining Workshop, Colorado Open Space
Council, Inc.-

248. V. Crane Wright, Colorado Open Space Council

2. Rock Springs, Wyoming, Outlaw Inn Motel,
October 10, 1972

249, Teno Roncalio, U.S. Representative from Wyoming
250. Bruce Marker, Wyoming Department of Game and Fish

251. Marion E. Loomis, Wyoming Department of Economic
' Planning & Development

252, Mr. Patton for Wyoming U.S. Senator Clifford Hansen
253. Steve Majhanovich, Wyoming State Representative
3. Cheyenné,AWyoming, Little America Motel,
- October 12, 1972
254, Stanley K. Hathaway, Governor of Wyoming

255, William J, Thompson, representing Senator Clifford P.
Hanseén of Wyoming

256. U. Dean Allred, on behalf of G. R. Schoonmaker
Marathon 0il Company

257. John W, Hand, Mintech Corporation
4, Vernal, Utah, Vernal Junior High School,
October 12, 1972
258, Gordon HéfmSton, Department of Natural Resources
“259, Howard Ritzma, Utah Geological Survey
260, Bert L, Angus, Wintah County Commission
261. Buell Bent, City Planning of Vernal
262, Glenn Cooper, Vernal Area Chamber éf Comﬁerce

263. Charles R, Henderson, Citizen, Uintah Basin, Utah



5. Salt Lake City, Utah, State Office Building,
October 13, 1972
Reference No. :
264. Wallace F. Bennett, U.S. Senator from the State of Utah
(Letter read into the hearings record by James H, Day,
Director, Office of Hearings and Appeals)

2655 Paul Dougan, Equity O0il Company
266. Frank J. Allen, Western 0il Shale Corporation
267. Edwin J. Merrick, Nationa1 Wildlife Federation
268. Midge Collins, Citizen, Provo, Utah
269. Leslie A, Jones, Citizen,.Heber City, Utah
270. Harold Lamb, Utah Audubon Society
271._ Louis H. Yardumian, Oil Shale Corporation'
272. Max D. Eliason, Skyline 0il Co.
273.  John Morgan, Jr;, Utéh Resources International Company
274. ~Cieon Feight, Division éf 0il and.Gas Conservation Board
275.' Howard R. Ritzma, Utah Geological Survey
6. Grand Junction, Colorado, City Hall Auditorium
October 13, 1972
276. R. W, Buchwald, Jr., Sun 0il Company
277.  Frank Cooley, 0il Shale Regional Planning Commission
278. John R. Moran, Jr., American Petrofina Company of Texas
279.  Russell J. Cameron, Cameroh Engineers

280. J. W. Rogers, Aspen Pitkin County League of Women Voters
and Grand Junction League of Women Voters '

281. Bill Brennan, Board of County Commissioners in Rio Blanco
County

)

282, Tam Scott, Colorado Rivers Councii



Reference No.

283.
284,

285.

286.
287.
288.

289.

290. .

- 291.

292,

293,

294,

295.

Norman Allen, Colorado Sportsmen s Assoc1at10n
Diane Smith, Citizen

Joan Nice, Execut1ve Committee of the Roar1ng Fork Group
of the Sierra. Club

James Smith, Jr., Citizen
Roland Fischer, Colorado River Water Conservation District
Gerald P. Wood, Colorado Department of Health .

Gerald P. Wood, presenting Mr. Kirkpatrick's statement from
the Colorado Air Pollution Control Commission

Ron Gitchell, Meeker  Town Council and the Chamber of
Commerce

Nyla Kladder, Audubon Sooiety of Western Colorado
Ira J. Kowal, _Citizen,>stetement read by Nyla Kladder

Bob Chancellor, Rio Blanco Natural Gas Company, speaking
as an individual

Pat Halligan, Oil Planning Commission

Jack Roadifer, Citizen, Western Colorado

!



C. List of Hearings Exhibits and Of Other
upplemental Material Submitted

Reference No.

c-1

C-3

C-4

C-6

c-7

Cc-8

" CcI

Air Quality Implementatlon Plan for State of Colorado.
Colorado Department of Health, Air Pollution Control
D1v1s1on, 4210 East Eleventh Avenue, Denver, Colorado
80220 (1972).

Bell Petroleum Company Petition for Decision and Brief in
Support Thereof to Director, Bureau of Land Management,

Clean Air Act, Sierra Club v. Ruckelshaus Civ. Action No. 1031-72
(D.D.C. May 30, 1972). Submitted by Colorado
Open Space Council, Inc., V. Crane Wright, President,

Colorado Air Quality Control Regulations and Ambient Air Quality
Standards. Colorado Air Pollution Control Commission,
Colorado Department of Health, 4210 E. 1lth Avenue, Denver,
Colorado 80220 (1972).

Con51derat10ns in Formulatlng a Rational 011 Shale P011cy.
Theodore J. Ellis, Assistant Professor of Economics,
Adams State College, Alamosa, Colorado (1972). (Denver
Exhibit No. 5).

Energy Resources Map of Wyoming, Geological Survey of Wyoming,
Dan Miller State Geologist, in Cooperation with the Wyoming
Department of Economic Planning and Development, compiled
by Donald W. Lane, Forrest K. Root, and Gary B. Glass (1972).

Environmental Impact Statement; Notice of Public Hearing,
Department of the Interior, Office of Hearings and Appeals,
Federal Register, Vol. 37, No. 174, pp. 18098-9, Thursday,
September 7, 1972. (Denver Exhibit No. 1).

Environmental Inventory of a Portion of the Piceance Creek
Basin in Rio-Blanco County Colorado, prepared by the ,
Environmental Resources Center, Colorado State University,
Fort Collins, Colorado, for Cameron Engineers, Inc., Denver,
Colorado, 327 pp., December 1971.

Proposed Prototype Oil Shale Leasing Program, Written Comments,
‘submitted by John S. Hutchins, Manager, Colony Development
Operation, Atlantic Richfield Company, Operator The 0il
Shale Corporation, November 1, 1972,



Reference No.

c-10 Rules and Regulations Governing the Development and Production
of Crude 0il and Gas from Bituminous Sandstone and Crude
Shale 0il (Kerogen) from 0il Shale and Surface Land
Reclamation Regulations Relating Thereto. Submitted by
Cleon Feight, Division of 0il and Gas Conservation.
(Salt Lake City Exhibit No. 5).

C-11 Rules and Regulations Pertaining to Radiation Control. State
of Colorado, Colorado State Board of Health, OR-RH (6-70- 25),
effectlve date July 1, 1970.

C-12. Statement by Howard R. Ritzma, Committee on Environmental-
Problems of 0il Shale, State of Utah, to 0il Shale Task
Force, U.S. Department of the Interior, Vermnal, Utah,
October 12, 1972. (Vernal Exhibit No. 1).

C-13 Statement of Rio Blanco Natural Gas Company and Rio Verde
Natural Gas Company, October 10, 1972.

C-14 Statement by Russell J. Cameron, President, Cameron Engineers,
Inc., Denver, Colorado for Presentation at Public- Hearings
on Draft Environmental Statement Concerning the Department
of the Interior's Proposed Prototype Oil Shale Leasing
Program, October 13, Grand Junction, Colorado. (Grand Junction,
Colorado Exhibit No. 1).

C-15 Skyline 0il Company, Annual Report, Fiscal Year ended May 31,
1972, 21 pp. (Salt Lake City Exhibit No. 1).

C-16 Statement of Skyline 0il Company on the Draft Environmental

: Statement for the Proposed Prototype 0il Shale Leasing
Program. Max D. Eliason, 21 pp., Salt Lake City, Utah,
October 13, 1972. (Salt Lake City Exhibit No. 2).

c-17 Synthetic Pipeline Gas Potential from Green River 0il Shales
of Uinta Basin, Utah. (Map) submitted by John Morgan, Jr.,
President of Utah Resources International Company, 709
Walker Bank Building, Salt Lake City, Utah. (Salt Lake
© City Exhibit No. 4).

C-18  The Myth of So-Called, Mis-Named "0il Shale". Maury M. Travis,
Travis Research International, 6 pp., October .10, 1972.
(Denver Exhibit No. 3).

C~19  The Potential Role of 0il Shale in the U.S. Energy Mix:
Questions of Development and Policy Formulation in an
Environmental Age. Theodore J. Ellis, Ph.D Dissertation,
Colorado State University, Fort Collins, Colorado 80521,

September 1972. (Denver Exhibit No. 4).



Reference No.

c-20 Total 0il in the 0il Shale, Uinta Basin, Utah. (Map)
submitted by John Morgan, Jr., President of- Resources
International Company, 709 Walker Bank Building,

Salt lake City, Utah. (Salt Lake City Exhibit No. 3).

C-21 Water Quality Standards and Stream Classification. Water
Pollution Control Commission, Colorado Department of
Health, September 1, 1971.

C-22  yWritten Comments of the 0il Shale Corporation on the Draft
Environmental Statement, Prototype 0il Shale Leasing
Program. Submitted by the 0il Shale Corporation, 1600
Broadway, Denver, Colorado, November 6, 1972, 88 pp.

.C-23  An Interim Compilation of Sociometric Data on Garfield,

Mesa and Rio Blanco Counties, Compiled by Norman Wengert,
Ph,D., 1972.

C-24 Impact on Air Qualify from 0il Shale Development, prepared by
Engineering-Science, Inc., 7903 Westpark Drive,
McLean, Virginia, January 5, 1973.



LETTER NO.¢ -

United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
WASHINGTON, D.C. 20242

IN REPLY REFER TO:

Real Estate Svcs.

Minerals - 00T 311972
Memorandum
To: 0il Shale Coordinator
Through: Assistant Secretary, Public Land Management<géééi;>¢£-

From: Commissioner of Indian Affairs

Subject:. Review‘of'Draft fnvironmenta1 Impact Statement
for the Proposed Prototype 0il Shale Leasing
Program (DES-72/89)

Pursuant to your’memorandUm of September 7, a review of the
subject impact statement has been made. As a result thereof,
the following comments are offered:

1. Our review of the subject draft environmental impact
statement has mnot revealed areas of concern on property held
in ‘trust or restricted status under the jurisdiction of the

- Bureau of Indian Affairs.

. 2..0n page 155, Volume II, in the discussion concernlng
slurry pipeline transportatlon of coal, reference is made to
this type facility being used at Black Mesa, Arizona. No
criticism is made of the factual statements presented however,
we feel that mention should be made of the water monitoring
program be1ng conducted as an integral part of the slurry
pipeline-mining operation, since specific designation was made
by name. At the top of page 156, it could also be stated that
the Black Mesa slurry p1pe11ne has incorporated most, if not
all, of the recommended provisions to prevent damage to the
environment.

5. The two paragraphs on page 190, Volume II, in the
discussion of Magnetohydrodynamics seem to be in some degree of
conflict. Some tying statement of clarification is mneeded.

— L\‘OI&D



2

4. The discussion of the potentials of wind energy, on
page 195, Volume II, contains several references to the measure-
ment of electric power generation. It is thought that the term
"megawatt' here would be more easily understood by most people,
since it has become a familiar term in the description and
measurement of electric power generation capacity.

- 5. On page V-8, Volume III, Additional Royalties clause
of the proposed lease form, provision is made for royalties
to be paid on minerals other than shale o0il produced from the
leased land. However, the wording of this clause as constructed
does not give a clear understanding as to what amount of
royalty, if any, is to be paid on these other minerals subsequent
to the twentieth year of the lease.

The effort necessary in attempting to write a statement covering
all the foreseeable impacts on the environment which may be
caused by a project of this size is recognized and complimented.

ommissioner

Deputy



IN REPLY REFER TO:

LETTER N, 2

United States Department of the Interior 1792 (220)

BUREAU OF LAND MANAGEM
WASHINGTON, D.C. 20240,

DES-72/89

.
Memorandum

To: 0il Shale Coordinator
From: Director, Bureau of Land Management
Subject: Draft Environmental Statement - 0il Shale

The draft statement evaluates the environmental impacts associated with

the Prototype 0il Shale Leasing Program. = If this program expands primary
and secondary impacts - chemical, physical, biological, social, their
interrelationships will become more intensive. At this time it is difficult
to evaluate the environmental impacts associated with oil shale mining in
any given area since three different options are open. All of these
options have their own individual impacts.

The following comments are provided by topic for your considerationm.

Mining: The report deals primarily with the environmental problems associated
with the prototype leasing and limited production and does not consider the
impacts of full scale production. Auxiliary and back-up facilities, roads,
power, pipelines, etc., required to support the primary action, and their
impacts, have only been given passing treatment in the statement.

Vegetation; The statement indicates that vegetation of the area is
predominantly of three major types: sagebrush, mountain shrubs, and
Pinion-Juniper. These vegetative communities are important factors in
other Bio communities, and once removed, they cannot readily be re-
established. The statement does not explore this interrelationship.

Brush éhaining operations for changing from a brush community to a
grassland community are not comparable to revegetation of spent shale areas.
The biological intdrxelationships are quite different.

The statement's coverage of vegetation of spent spoil sites is not
conc¢lusive. - The statement reports that small areas of spent shale can
be revegetated with certain plants, provided necessary amounts of water, -
topsoil and fertilizer are applied, Whether this is significant to re-
.establishment of native browse important to wildlife remains in doubt.
Also, it is not clear whether any reestablished vegetation will survive
without periodic applications ¢f water fertilizer. On page 1-25,



_Vol. I, it is stated that "Moistening and compacting spent shale as a

part of the disposal procedure can materially expedite the cementation
phenomenon, resulting in a nearly impervious condition within a few days." ,
This would seem to suggest that revegetation would require that the impervious
layer be covered with topsoil and perhaps require supplemental water. -

Vol. III, page V-70, indicates the lessee will be required to restore
vegetation to disturbed areas, but can choose one of the three standards
listed. This raises the question whether the standard of revegéetation
has a bearing on long-range land use plans and long-range environmental
impacts on other uses and resources. Thus the statement needs to explore
this aspect more fully to determine whether the land manager needs to be
concerned with the choice.

Water Resource: The statement could be expanded to describe more fully
this resource in relation to surface and subsurface supplies and qualigy.
Presently the Green River has wild and scenic river potential and the
project impact on this potential has not been explored, partlcularly the
water quality aspect.

The draft statement does indicate water quality degradation will occur.
There is no indication whether EPA and State criteria will be exceeded.
The statement has not discussed the possibility of using exploratory wells
mentioned in the statement for production of water in the project area
provided they intercept productive aquifers. The impact of the water
provided from these wells could result in benefits or adverse impacts, and
could add to the evaluation of environmental impacts.

Recreation. Recreation throughout the statement receives only brief attention.
The area's recreational capabilities are not fully explored. The statement
does not deal with impacts on recreation and the natural enviromment
associated with recreational values such as population influxes, mining
activities, quality of experience, and increased access.

Socio-Economic: Socio-Economic impacts as related to the proposed statement
are very. general in nature. . Demands on social services such as schools)
_police, fire protection waste disposal systems, water, housing, etc.,

are not explored. The existence of planning groups on national, regional
and local levels does not necessarily mean that adequate steps will be
taken to protect the enviromment before, during, and after the mining
operation is completed.

Air Quality - Noise Levels: The interrelationships with the living and
non-living resources are not discussed.

Wildlife Resources: Wildlife resources, terrestrial and aquatic, should
be described more fully, including their interrelationships with the
existing living and non-living components of the environment. A listing.
of the species in the area would be beneficial. The statement does not




show whether rare, endangered, or threatened species identified either on *

a national or state level are located in the area.

Primary and secondary effects on wildlife are not explored by the statement
e.g., roads intersecting migration routes, destruction of key habitat;
increased human disturbance, increases in air, water, noise, pollution,
changes in the habitat, etc.- i

Alternatives: Biological Energy - This potential source of energy could

be more fully explored. Instead of producing more waste, a significant
problem on a national level, this process utilizes waste with 100 percent
recovery (approximately 80 percent aliphatic oil for conversion to f£uel

and 20 percent residue).  This residual ash, although sterile, has excellent
soil building qualities. The 1.25 barrels of oil per ton of waste appears
low. Improved technology reportedly has increased oil recovery to two
"barrels. '

The final statement should be closely reviewed for accuracy and updating
e.g., pages 85 and 89, first paragraph, should read: 5,000 hunters spent
“40.8 thousand hunter days visiting the areas each year during the hunting
season and harvested an average of 5,500 deer, etc. '

SRk Aobore,



United States Department of the Interior
BUREAU OF MINES |

BUILDING 20, DENVER FEDERAL CENTER
‘Office of DENVER, COLORADO 80225

Chief

Intermountain Field Operation Center
October 6, 1972
Memorandum

‘- Tos Mr. Henry O. Ash, Deputy 0il Shale Coordinator,
: 0il Shale Task Force (Field), Room 237E, Building 56,
Denver Federal Center, Denver, Colo. 80225

From: Chief, Intermountain Field Operation Center

Subject: Review of Draft Environmental Statement prepared by the
Department of the Interior for the Proposed Prototype
0il Shale Leasing Program

The draft environmental statement for the Proposed Prototype 0il
Shale Leasing Program has been reviewed by personnel of the
Intermountain Field Operation Center of the Bureau of Mines.

As we interpret it, the primary purpose of the proposed prototype
program is. to determine the feasibility of the utilization of oil
shale, one of the Nation's most abundant energy resources. A great
amount of study and research has been done on oil shale, but it is
now evident that prototype development is needed if the future of
an oil shale industry in the.United States is to be satisfactorily
evaluated.

The Department of the Interior proposes a leasing program that
might lead to a production of 1 million barrels of shale oil per day
by the year 1985. Six test leases--two each in the States of
Colorado, Utah, and Wyoming--have been proposed for the prototype
plan. The leasés would include no more than 5,120 acres of land for
each lease or a total of 30,720 acres for the combined leases.

The draft 2nvironmental statement, although voluminous and somewhat
repetitious, describes in detail the proposed action and its ramifi-
cations. An oil shale industry would have profound environmental
impacts, particularly on regional water supplies and on alteration
of the topography and the general appearance of the land used for
permanent waste disposal. The assessment of environmental impacts,
as presented in the environmental statement, is comprehensive.




Seemingly, an extreme effort was made to present a factual concept
of the overall environmental impact that would be caused by oil
shale development. The detailed information needed to evaluate
properly the environmental impact, however, must come from opera-
tions such as those proposed under the prototype leasing program.

A thorough investigation of oil shale as a new source of energy for
the Nation is timely, and we believe the prototype leasing program

to be the optimum means for such an investigation. This procedure
would provide: (1) The background information needed to evaluate

the economics of an oil shale industry, and (2) the detailed informa-
tion needed to assess envirommental impacts. Realization of such
goals should be achieved through utilization of a relatively small
aggregate amount of land in remote areas and thus without gravely
adverse effects on the environment. Accordingly, the Intermountain
Field Operation Center finds no objection to the project as described,
and we have no significant suggestions for modifications in the draft
environmental statement other than to recommend professional editing.

Our field-level comments are informal and are provided as a service;
they do not constitute a formal review by the Bureau of Mines.

&5,

0. M. Bishop




osuqsonas&on : | | | | LETTER NO. 4

"UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES
WA_SHINGTON.- D.C. 20230

SEP 18 172

Memorandum

To 011 Shale Coordinator E J
‘ Througg Assistant Secretary--Mineral Resources ‘
' %

From : Director, Bureau of Mines

14T

Subject: Draft Environmental Statement for the Proposed Prototype 0il
Shale Leasing Program

. This is in response to your memorandum of September 7, 1972, inviting
comments concerning thé subject Statement. .

- In view of the major involvement of the Bureau of Mines in preparation
of this material, both at field and Washington Office levels, our obvious
position at this time is one of endorsement. Following the period speci-
fied for submittal of comments, we shall be pleased to provide further
assistance within our areas of knowledge in evaluating and resolving
comments received from others, if such agsistance is desired.




LETTER NO. 5

United States Department of the Interior

BUREAU OF OUTDOOR RECREATION
WASHINGTON, D.C. 20240

IN REPLY REFER TO:

N 01 ED
NOV1.gwre

X T SToNS

DES 72-89

NBV 15 1872
Memor andum
To: 0il Shale Coordinator
From: Director, Buritau of Outdoor Recreation

Subject: Draft Environmental Statement - 0il Shale

This is in reply to your memorandum of September 7, 1972 requestlng our
comments on the. subJect document.

Based upon .our review of the document we feel that it is adequate in.  the
areas of .this Bureau's interest.. As a total document we feel that it

meets the requirements of the National.Environmental Policy Act of 1969,
Section 102(2) (C) for the prototype program. However, for a possible
projected full-scale oil shale.industry we .feel that another environ- :
mental .statement will be necessary, particularly for the sections on. -
socio-economics and water.

For the current proposed prototype project we urge that information being .
derived from the joint studies being conducted by the State of Colorado
and this .Department be fully utilized to .curtail . all excessive adverse
impacts described in the draft statement.

As stated .in the document: "The quality.and type of outdoor .recreation,
like most uses of the land are primarily controlled by the landscape and
its attending components of soil, climate, relief, water, .vegetation and
wildlife." 1In order to maintain an acceptable. quallty for .recreation .and
all other uses of the proposed area, the Department has determined .that

the project area will have a comprehensive rehabilitation program which is
covered in detail in the draft statement. .We urge .that .the primary method
of rehabilitating the affected areas require the use of stockpiled soil
material until the results of current studies mentioned above, and others,
are .at hand.

We appreciate the opportunity to review the complete document, as well as
the opportunity to assist in its preparation.

James G. Wat¥
Director

for
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Unlted States Department of the Interlor

BUREAU OF RECLAMATION
WASHINGTON, D.C. 20240

P A Y Tt
peren 1o: 739 ( ' oo
773. ' Mo L e
ALY ro
N‘ ’?2‘87& . ~ ’1‘ .
R e LA
Memorandum
To: 0il Shale Coordinator
Through: Assistant Secretary - Water and Power Resources
From: Commissioner of Reclamation

Sub ject: Draft Environmental Statement for the Proposed Prototype
.01l Shale Leasing Program

This responds to your September 7 memorandum requesting comments
on the subject draft environmental statement. Our comments follow:
Summary, item 2 - We suggest including the time when the program
will begin and its probable duration.

Introductory Note, paragraph 1, second sentence - It is stated that
the “general purpose is a study of the environmental impacts of

0il shale development." However, the environmental statement as
such is not a study but rather an analysis of the probable impacts
of o0il shale development.

The statement does not sufficiently cover rare and endangered life
species. Since nearly 125 square miles of land area may ultimately
be affected, the total impact thereon as well as on the associated
terrestrial and aquatic ecosystems should be more thoroughly evaluated
and discussed.

The impacts of the proposed oil shale development on water resources
are ponderous, yet only very general mention is made in the impacts
section in Volume I of p0551b1e problems such as ground-water depletlon
and contamination,

In Volume I, Chapter II, possible sources of necessary project water
are discussed. The discussion, however, covers sources which, in many



cases, are as yet undeveloped and unplanned. Later in Chapter III,
consideration is given to use of ground water as a feasible source
of project water. Some clarification is needed of the truly viable
sources of water,

"Description of the Proposed Action” - The major problem of disposal

of the processed shale is discussed in some detail. However, this
discussion appears too.limited for the complexity and magnitude of

the problem. For example, there is discussion of removal of the mine
tailings utilizing conventional disposal schemes, e.g., transporting
wastes as slurry into ponds. The coal mining interests in the Eastern
United States have utilized this practice for many years. We believe
that alternative systems of surface disposal which have fewer adverse
impacts than these hydraulically placed valley fills should be considered.

A possible approach would be (1) to draw more fully from experience
and technology of earth-embankment design and construction in the
transportation and placement of the waste; and (2) to avoid drainage
courses with the plan to fill the valleys and instead design the
disposal areas as topographic benches, terraces, or mesa-like hills
(as stable erosion-resistant features) that would better harmonize
with the natural landscape.

We feel the statement does not include an adequate discussion of the
alternatives from both an economic and environmental viewpoint. For
example, in Volume II, where the broad treatment of energy requirements
is analyzed, there are little economic data presented to compare the
amount of capital that would be required for the various alternatives.

The probable envirommental impacts resulting from the various alterna-
tives in Volume II are too broad and general to assess the relative .
magnitude of the impact in each case, Therefore, the reviewer and;
ultimately, the decision-maker have insufficient economic and
envirommental information on which to base a decision,

Also, it is difficult to assess probable local environmental impacts
resulting from individual leases, as discussed in Volume III. -For
example, there is a listing of the acres of land required for roads,
size of the pits, plant facilities, and shale disposal areas. However,
how this fits into the landscape in the local area is not clearly
defined. Perhaps the use of maps with overlays would be useful in
delineating the extent of impact and where it fits in regard to the
local areas. ‘ '



On page 181, Volume II, the discussion of electrical transmission
lines refers to improved fire protection resulting from clearing the
rights-of-way, and goes on to say: "Disturbance of the terrain is
minimal except for clearing trees and brush. However, some unresolved
questions exist concernlng the effects on wildlife migration and
surface erosion.” The writer evidently has the older concept of
"clear-cutting” transmission line rights-of-way in mind., Current
Bureau practice is to leave trees and bushes in place where at all
possible, removing only those danger trees which might fall into

the transmission lines., The practice of leaving low trees and bushes
on the right-of-way reduces the visual impact of the transmission
line on the landscape and controls erosion to a much greater degree
than was possible with the earlier clear-cutting practice.

The alternative section should 1nc1ude the alternatlve of !
development "

Other specific comments;fellow;
‘VOLUME I A
Page 11-72, line.é, should read "Jacket or Rio Blanco or
Sweetbriar sites could yield as much . . . ." Line 19,
"DeBewue" should be "Debeque.”

. Page II-74, line 6, "2,758,000" should be "2,749,000."
Page II-159, line 7, Rock Springs is not the eounty seat.
Page II-160, line 6, ''300,000" should be '1,500,000."

| VOLUME III

Page II-30, line 16, "RUCHI" should be "Ruedi.”
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ADDRESS ONLY THE DIRECTOR,
BUREAU OF SPORT FISHERIES
AND WILDLIFE

United States Department of the Interior

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
WASHINGTON, D.C. 20240

NOV 2 1 1972
Memorandum | WQ
To: 0i1 Shale Coordinator ' Y
Through : Assistant Secretary for Fish and Wildlife \)_AA
~and Parks .\\;\«
‘ Deputy . '
From: Director, Bureau of Sport Fisheries and Wildlife

Subject: Review of Draft Environmental Statement for the
- Proposed Prototype 0i1 Shale Leasing Program
(DES-72/89) ;

The subject draft environmental statement was reviewed as requested
in your memorandum of September 7, 1972.

This Bureau has actively part1cupated in the preparatwn of the
draft environmental statement and is also part1c1pat1ng in work .
on the final statement. Our input is reflected in the environmental
statement. - We, therefore, have no further comments at this time.

2%, e A/md//

l\o-f AD

-~

DEC 131972

. sToNE

? Nov 22 1972 | "7}
X ~'_{_../



[

i ML T

‘ENVIRONMENTAL.. PROTECTION AGENCY
WASHINGTON, D.C. 20460

DEC 5 172 - .
/_/".-_\-6 TED~ \ NORISTRATOR
_ ' oY s 072
Mr. Reid Stone (\ LS
0il Shale Coordinator N s
U.S. Department of the Interior ~Zsvot

Washington, D.C. 20240

Dear Mr. Stone: /

The Environmental Protection Agency has reviewed the
draft environmental statement for the Proposed Prototype
0il Shale Leasing Program. We have enclosed our detailed.
comments which we hope will be useful in the preparation
of the final impact statement on this action.

The draft statement does a commendable job of .
addressing the environmental effects of oil shale develop--
ment. We believe, however, that the final impact statement
should provide additional 1nformat10n in the following
areas:

° Impact of the program on water quality and
availability as well as on air quality.

° Environmental problems associated with. the
disposal of spent shale.

° The future role of the Field 0il Shale Task
Force and the general public in the review
of mining development plans and special land
use permits.

In addition, we have included some suggestions regarding
future research which we believe should be conducted in con-
nection with the prototype program. We have also recommended
that the Department of the Interior prepare further environ-
mental analyses before the approval of the mining development
plans or special land use permits, and we are requesting that .
the responsible Department of the Interior official confer
with the Regional Administrator of EPA, Region VIII, prior
to the approval of these documents.
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We are looking forward to actively participating in the
development of this program and are prepared to be of assist-
ance in your efforts to implement the program with maximum
environmental protection. :

Thank you for your cooperation.
Sincerely yours,
2L . '
;<f AL{@WM’%W
Sheldon Meyers

Director
Office of Federal Activities



General Comments

We have reviewed the.Department.of the Inte:ior's draft
environmental impact stﬁtémént.fér the Proposed-Prototype Oil -
Shale Leasing Progfam. The statement does a comheﬁdable Jjob
of»adaressing many of the. environmental effects of oil shale |
-development , and ‘we must éénsidér this statement to be one 6f
the most comprehensive we have reviewed. Our major concerns for

more information are outlined below for your consideration.

1. The final statement should define as specifically as
possible the decision-making process through whigh the Interior
Départment will evaluate the results of the pfototype program to
. determine whether further Federal 0il Shale leasing is warranted.

6ne of the objectives of the proposed prototype program is to
generate inférmation on the envifonmental impact of commeréial
oil shale development and to utilize this information in deciding
vhether or not to proceed with additional leasing of Federal oil
- shale lands. However, it is unclear from the statement when this

critical evaluation wjll take place.

Thé statement indicates on page I-III-3 that "the industry
cannot develop beyond the 1 million barrel level without addi-
tional public lands" and that "additional public lands will not
be offered for development without a thorough review of the expected 
impact as éompared to the/actual impact.” We infer from this dis-
cussion fﬁat there ﬁill 5e a moratorium on further leasing of

Federal oil shale lands until:
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a. 1t is determined that a commercial

industry is established.

b. a thorough evaluation of the prototype prograuﬁ
is completed. | o
The finalfstatement ehould ihdicate whether this inference is
correct, and, if not, specify how the Interior Department plans to
evaluate the prototype pregram. ”

~The final statement must make it very clear to bota the
general public and 1ndustry that approval of the prototype program
does not represent approval of future large scale leasing of
t Federal oil shale lands. ‘It must be emphasized that future leasing
of Federal oil shale lands will only take place after a compre-

. hensive, systematic, interdisciplinary evaluation of the economic,
social and environmental impact of the prototype program.

2. Other programs for.natural resources development in the
Colorado River Basin gre presently being considered by the Department
of the Interiort(DOI);‘.Southweet Energy Study, Geothermal Leasing
Program, North Central Poﬁer Study. Since the environmental effects
of all resources development are likely to be higﬁly aggregative in
their effects within the'Colorado-River Bagin, we suggest that the
final impact statement, to the extent possible, include an inte-
grated evaluation of the cumulative and synergistic environmental
effects resulting from this and other.appreved developments on

public lands.
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3. The development of a éomprehensive policy on resources and
energy is seen by many as the best way to dgal ﬁith the pr;blem of
energy supply and demand and with the problem of developing energy
resources in an environmentally sound manner. While we recognize
that the Department'of the Interior is not responsible for the develop-
ﬁent of such a policy, we feel that it would be valuaﬁle in evaluating
proposals such as the oil shale .program. The finai statement should
also discuss whether or not development of oil shale encourages con-
tinued dependence on fossil fuels. If the oil shale program fore-
closes the accelerated‘developmept of alternativé energy sources, this

should also be discussed.

4. Public involvement in the oil shale program to date (in
addition to review of the draft statement and the October 1972
public hearing) should be discussed in the final statement. Plans

for continued public involvement should also be addressed.

5. The economics of reuse of mining materials and spent oil

shalevshould be continuousiy monitored.

6. The statement should include a short discussion on the
extraction ratio, its relationsbip to the total.estimated resource
in place, and the objective of Interior to discourage "high-grading."
Such a discussion would help to explain the difference between the
75Z Anvil Poiﬁts extraction ratio (I-I-7) and the assumed extraction

ratio of 50-60% on page I-I-56.
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7. The lease apdlapplieable regulations indicate that the
mining superviSOr is responsible for overseeing lease operations
and enforcing lease stipulatioﬁs. The final statement should
include a discussion of the role of the Field bil Shale ?ask Force
and EPA in assisting and advising the miping supervisor in the
performance of his functions. In additiom, the lease provisions
should indicate that EfA and other appropriate Federal personnel
may be allowed access to oil shale developﬁent lands for the
purposes of establishing compliance with air and water quality
standards;_‘Since the lease provisions and existing Federal
regulatiops establish the Mining Supervisor as an "environmental

“ombudsman, "

it may be well to consider amending.these stipulations
and providing for the establishment of an independent advisOry
board, composed of qualified representatives of responsible govern-
mental orgapizations, and possibly of environmental organizatiops
and the general public, for the purpose of advising the Mining

Supervisor on envirommental matters requiring a multidisciplinary

approach.

Water Availability and Requirements

I. General.Comments

Although the draft environheptal statement indicates that water
availability is a major comstraint applied.to any oil shale industry,
we feel that the final statement should indicate in detail the amount

of uncommitted excess water currently available to supply the oil shale
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industry, and the current diétribution of water by municipal, indus-
trial, agricultural, or other classifiéations in the Upper Colorado’
River Basin areas. of Colorado, Utah, and Wyoming.

The final statement would be stregthened by including an analysis
of the broad picture of projected water uses by the oil shalé industry
and its related developments. The requirements of industrial and
support services, including power geheration and muﬁicipal uses,

" should be quantified to the fullest extent possiﬁle. Additionally,
forecasts should be made for expected water uses if the oil shale
industry develops beyond the prototype stages. The need for detailed
analyses‘of water use and availability in this semi-arid region'can_
not be overemphasized. |

The final statement shoula address t£e impacts associated with
any extensive water use;'as the potential for environmenﬁal degra-
détion is quite real. The statement must clearly indicate that water
withdrawn from the upper Colorado River Basin will be of -a high
quality-and that the dfversion of this water for éil shale use,
either directly, or by 'means of water resources development projects
such as the Yellow Jacket Dam, will cause a decrease in dowﬁstream
water quantity and quality. Such diversions will affect beneficiél
downstream water uses in the United Stateé and Mexico.
1f eitﬁer‘the prototype or the full scale development of the

011 shale industry and its related water requirements will result

in less water available for irrigation or other uses in the basin,
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this should bte discussed in deﬁail in the final statement. ,Eﬁviron—
mental impacfs_of long-term water resources developments on the
Colorado River Basin or other areas should. also receive more detailed_.
consideratidn. In short, the draft statement indicates that an oil
shale iﬁdustry will require substantial amounts of water for-its

- development, and we believé more detailed analysis of the environ-
mental effects of water should be presented in the final environ-
'méntal impact statement. The tradeoffs associated ﬁith the develop-
 ment of water resources to serve this industry should be clearly

presented in relationship to competing demands for water.

II. Specific Comments

A. Water Requifeménts of the 0il Shale Industry

Water requirements for the development of an oil shale

industry have been the subject of discussion in the literatufe for
many years. _Beyond data presented in the environmental statement,
sources consulted indicate that the basic ﬁater needs for the
industry are still subject to highly variable estimates, especially
if the related water needs of off-site'deQelopments are consideréd.
We.suggest that the final statement clearly indicate the extent of
this unknown, and present an ahalysis of the envirommental impaci
to be expected if sufficient supplies of ground water are not
available, resulting in extensive surface water withdraﬁals and -
resultant daﬁages to downstream beneficial uses of Colorado River

water. Pertinent data’regardiqg variable estimates of water needs
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are summarized below. .

Water Required

Source of
Information

1. Water for 0il Shale
Development by Robert
Delaney, 43 Denver Law
Journal, 72 (1966)

2. Same source as
No. 1

3. Same as No.l

4, Feasibility Report
Yellow Jacket Project,
Colorado April 1972

5. Estimates Based on
Values Presented in the
Environmental Impact

~ Statement.

a. Situation 1-
Surface Disposal

As stated in Source of
Information

This article cited 1953
State financed study
under the direction of
the Colo. Water Conser-
vation Board, indicating
that a 2 million barrel
per day operation would
require 455,000 acre ft.:
of water per year.

"... for each individual
directly engaged in the

- 0il shale industry there

Calculated

Water Required
by a 1 mil Bbl/Day

01l Shale Development -

227,500 Ac. ft.
per year.

85,000 Ac. Ft.

. in the area.

will be five persons resident
" "... one-fourth..
acre ft. of water per year per

- person...” Cites a figure by .

the Mineral Resource Board
of 340,000 people in the
area with 59,130 directly
employed.

Sum of No. 1 & 2 above

" The estimate here suggests

that for a 2 billion barrel
annual production rate,
600,000 Ac. Ft. of water
must be diverted.

Process water requirements
of 120 gals per barrel.
Water requirements for
surface disposal of spent

‘shale, 65 gals per barrel.

Maximum irrigation require-

ment, 75 gals per barrel and

312,500 Ac. Ft.
per year.

73,000 Ac. Ft.
per year.

328,000 Ac. Ft.
per year.
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- Page 8 ' . ' Calculated
' . Water Required Water Required
Source of As stated in Source of by a 1 mil Bbl/Day
Information Information _ 0il Shale Development
5. ,
a, Situation 1- water requirements to upgrade
Surface Disposal shale o0il, 30 gals per barrel
' .for a total of 290 gals per
barrel.
b. Situation 2- 120 gals per barrel pro- 280,000 to 435,000
Mine Disposal cessed water requirements. Ac. Ft. per yr with O
v Water required to return to 291,000 Ac. Ft. per
the spent shale to the yr produced from the

mine, 240 gals per barrel mine.
and water requirements for

shale oil upgrading, 30

gals per barrel for a

total of 240 to 390 gals

per barrel.

It is significant to note that only two of the above figures include
any provision for population development accompanying the developﬁent of
" the oil shale industry. This issue is critical to a complete discussion
of the environmental impact of oil shale development. Considering this
aspect of the problem it seems reasonable to assume that at.-least
312,500 Ac. Ft. of water per year would be required (#3 above) and

perhaps as much as 413,000 Ac, Ft. per year. (#2 #Sa)

We féel that the final env1ronmental statement should attempt to
resolve the above-noted discrepancies in estimating water requirements,
and, in the absence of detailed mining and development plans, present a
more detailed analysis of the total water needs for all oil shale and
related  developments., In particular, there is a need to separate
discussions of consumptive and non-consumptive uses of surface waters,
and to more fully address the questions Suirounding supplemental groundv

water availability.
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'B. Water Availability

N Iﬁ is reéspnﬁbly easy td estimate the .water available to the
Colorado River Basin portion of the Statéiof Colorado (where it is
presumed that the major oil shale aqtivity will occur due to favorable
deposits of oil sﬁale) by referring to various treaties, compacts and
couréacases that have allocated water in the Colorado River Basin.
Thé;rathér straight forwafd calulation below will easiiy point out
the wafer available for distribution Withiﬁ the State of Coioradc that
originates in thé'Colofédo,RiQer Bésin{ H&wéver, it becomes extremely..
difficult to trace the,current uses. of this water within the State éf

Colorado;

Water Available to the State of‘Colorado

Acre. Feet
1914 to 1965 typical flow-
Upper Colorado River Basin 14,872,000*
Amount Obligated to the lower basin-
Colorado River Compact . _ 7,500,000
Amount Remaining . 7,372,000
Upper basin spills - résult of previous years"
experience (1906-1967) ' 913,000*
Amount Remaining . . ' 6,459,000
Arizona Allocation . 50,000
Amount Remaining 6,409,000
Colorado entitled to 51.75% of 6,409,000 3,316,650
Mexican Treaty obligation 51.75% 388,006
one-half of 1,500,000 acre feet '
Grand Total Rémainihg Available to Colorado 2,928,650

Ac. Ft./Yr.

- * Obtained from Office, Colorado State Water Engineer
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This calculation appeers to be quite rigid and represents a maximuﬁ
‘ ef water available to Colorado. In acfuelity, less water may be
available to Colorado than is indicated here due to the fact that the
7,500,000 acre feet per year of.water allocated to the lower basiﬁ is
actually 75,000,000 acre feet in each ten;year period_and has apparently
not been met in some 1lO-year periods, thereby indicating a water .1 |
shortage.

The question then remains, what is the current division of ﬁhis
2,928,650_acre feet of water in the State of'Colorado? It would
theoretically be possible to trace waﬁer rights as they exist in the
Colorado Basin of Colorado. For example, the notiee of tabulation of
decreed.ﬁater rights obtained from the Colorado State Water Eﬁgineers’
office shows 4,524 adjudicated water rights in the Colorado River |
Basin. The earliest of these rights go.back to 1860 and the latest
somewhere in the vicinity of 1966. Unfortunately, it becemes-nearly
impossible to trace and determine the current owner of most of theSe_
rights. It is apparept, however, that developers of the oil shale
resource realize that, without adequate water an inveetment in oil.shale
itself is of no value; therefore, it seems reasonably eafe to assume
that oil eompanies have purchesed water rights, and, indeed some of
these water rights do appeer in the noticeg of tabulation of decreeq
-water rights. Consideriné,the semi-erid nature of the area, however,
and the potentialslthat exist for large water withdrawals, we feel
‘that water rights available for oil shale produetion and related

developments should be enumerated in detail in the final statement.
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In summary, it is impossible to compare the water required against
the water available. The final statement should clearly indicate
that if the decisién is made to proceed with o0il shale development
all development that might have otherwise occurred in the Colorédo
River Basin mayrbe precluded due to a possible shéortage of water.
Clearly, the number of obligatioﬁs to lower Basin states and to the
_ Republic of Mexico fully limit the water available to the State of
Colorado - (and apparently less éritically to the States of Wyoming.
and Utah)., There appears to be little or no slack in the system
aé_annual production in the basin can be accurately predicted, and,
toiaggra?ate the situation, the diviéion of water be;ween the upper
and lower basin states was pfedicated on an amount of water in excess
of that produced since the division. In addition, the Republic of
Mexico is cufrently involved in negotiation with the ﬁnited States
in_an attempt to lower the salinity of water delivered to them under
the treaty governing this delivery. More water from the upper basin
may be needed for this purpose, thus further limiting amounts
~available for oil shale development.

it appears from the abové data that.as much as.413,000 Ac. Ft. of
wéter per year may be needed for the oil shale industry while 2,928,650
Ac. Ft. of water per year are available to Célorado for all purposes,
both o0ld and new. To intelligently discuss-thé environmental impac;
of oil shalé development, more infofmafion must be provided in the

final statement so that these two values may be compared.



Page 12

Water Quality

I. General Comments

The draft environmental statement recognizes that serious water
quality problems may result from the development of the oil shale
program. Included are effects of spent shale pile leachateé, including._
heavy metals; withdrawals of 1arge‘amounts of surface waters, resulting in
down';tr-eam increéses in salinity; waste waters from reto;:ting and
uﬁgrading facilities; and waste waters generated from oil shale
industry support developments. Our concern is that more data are
needed to predict the water quality problems in greater detail, and
subsequéntly to discuss the advérse environmental impacts, and -that the
discussions of water qualitf fouﬁd in the.draft_statement do not fully
- consider the ultimate effects of water quality deteriorétion. In parti-
cular, the Sta;ement should recognize the fact that 0il shale develop-
ment is but one of many projects planned for development in the Rocky
Mountain states that will contribute to long-term degradation of water
quality. Although it would be useful for the Department of Interior
to compile extensive data comparing the felative water quality problemé
associated with all proposed developments in this area, we feel that a
general perspective could be deVelpped concerning the relative severity
of water quality problems associated with the deyelopment of the oil
shale resource. Such an analysis may p